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POSITIONS AND AREAS OF SUN SPOTS-Continued 
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Date 

DW. 12 (Naval OhrrvStoW) --... 

Dee. 13 (Naval O b s a r w t ~ ~ )  ..... 
Dee. 14 (Mount WUson) _ _ _ _ _ _ _ _ _ _  
Dec. 16 (Naval Observatory) _ _ _ _ _  
Dee. 16 (Naval ObserP8tov _ _ _ _ _ _  
Dec. 17 (Yerkes Observatory).-.- 

Dee. 18 (Naval ObserVatO?Y)..-.. 

Dec. 19 (Mount W W 4  _ _ _ _ _ _ _ _ _  

Dec. 20 (Naval Observatory) .-... 
Dec. 21 (Naval ObSr3rV8tOv) __-__  
Dec. (Naval Observatory) _--__ 

Dee. 21 (Naval ObS@rV8tOry) _ _ _ _ _  
DW. m ( ~ a v a l  obwrvatory)..-.- 

Dec. 26 (Naval Obmva tov)  -.... 

No rpoQ 

Heliographic Area Total 
Eastern area 

-48.0 
-37.0 

11 5 -37.0 
-36.0 +zs. 0 

11 40 -225 
I4 10 -16.0 

-5.0 
+IO. 0 

11 44 +7.0 
+21.5 

11 57 +320 
+38.5 

12 43 -75.0 
-67.8 

11 10 -69.6 
-66.0 
4-48.0 +eo. 0 
+67.5 

14 45 -82.0 
-65.0 
-49.0 
-41.0 
-20.0 
+el. 0 
+m. 0 

13 54 -40.0 
-33.0 

11 10 -7S.O 
-21.0 

11 49 -39.5 
-12 0 
-9.5 

11 28 -1.5 
+a 0 
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+I2 6 

11 5 + 2 5  +a 6 

11 e - m a  
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Dw. 4 (Naval Observatory) I 
DW. 
DW. 
DW. 
DW. 
DW. 
DW. 
DW. 

I- I-I-1-1-1-1- 
1930 

Dec. %(Mount Wilson) _ _ _ _ _ _ _ _ _  

Dec. 27 (Naval Observatory)..-.. 
Dec. 28 (Mount Wilson) _ _ _ _ _ _ _ _ _  
Dec. ZB Naval Observatory) .-... 
Dec. 30 Naval Observatory).-.-- 
Dee. 31 I Naval ObSrVatOry).--.. 
Mean daily mea for December---. 

+5.0 
+17.0 
+39.0 
+39.0 

12 46 -320 
13 0 4-45.0 
12 33 + a 5  
10 45 4-70.0 
11 17 

No spots. 

PROVISIONAL SUNSPOT RELATIVE NUMBERS FOR 
DECEMBER, 1930 

[Data furnished through the courtesy of Prof. W. Brunner, University of Zurich, 
Switreriand] 

Deoember, I Relatlve 11 D y e "  I Relative 11 December, I Relative 
1930 numbers numbers 1930 numbers 

63 
41 
26 
9 

16 

I l4 
1 /I 31 _ _ _ _ _ _ _ _  I /I 

Mean: 28 days=28.0. 
1 Dependent alone on observations at  Zurich and its station at  Arosa. 
a-Passage of an averagesized group through the central meridian. 
b-Passage of a large group throuzh the cantral merldlan. 
c-New formation of a large or averagesized center of activity: E, on the eastern part 

d-Entranca o i  Idee or averagesized dntnte; of actlvity on the esst b b .  
of the sun'i disk. W on the wastern part' M in the cantral zone. 

AEROLOGICAL OBSERVATIONS 
By L. T. S.4MUELS 

Free-air temperatures during December were below 
normal a t  all stations except from the surface to 2,000 
meters a t  Ellendale. (See Table 1.) The largest de- 
partures occurred a t  Due West and Groesbeck. 

The free-air relative humidities were mostly above 
normal with the largest departures occurring in the higher 
levels at Ellendale. 

Free-air vapor pressures, in agreement with the tem- 
eratures, were below normal at all stations except 

Ellendale, with the largest departures occurring a t  Due 
West and Groesbeck. 

It is interesting to note that notwithstanding tho su er- 

dale, the total precipitation for the month was the lowest 
of record (14 years), being only 0.07 inch. However, the 

normal relative humidities and vapor pressures a t  E if en- 

month had 15 cloudy and 10 partly cloudy and 6 clear 
days. 

Free-air resultant winds for the month a t  the 1,000- 
meter level contained a pronounced westerly component 
a t  all stations east of the Rockies and north of latitude 
30'. The resultant velocities ranged from 4 meters per 
second in the southern section to 8 meters per second in the 
north. Along the Pacific coast and northern Rocky 
Mountain region the resultant winds were variable and 
the velocities mostly light. 

At 3,000 meters a westerly component prevailed at all 
stations, including Key West, with the highest resultant 
velocities in the north-central portion of the country. 

The monthly resultante for a representative group of 
stations are shown in Table 3. 
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Due West, 
8. c. 

(217 meters) 

TABLE 1 .-Free-crir temperatures, relative humiditiss, and vapor. TABLE 2.-Free-air data obtained at naval air statione during 
pressure8 during December, 1930 December, 1930 

Ellendale, 
N. Dak. 

(444 meters) 

Broken Ar- 
row, Okla. 

(233 meters) 

Oroesbeck, Royal Center, 

(141 meters) (225 meters) m. s. I. 
Tar. 1 Ind. Altitude (meters) 

~ 

De- 

~ 

Altitude 
(Metera) 
m. 8. 1. 

Mean 

Pensa-  an 
Roa4s.I 1-8. yi:; I y:p 

I-- 

De- 
par- 

;EA 
nor- 
mal 

-4.5 
-4.1 
-3.6 
-3. 1 
-3.3 
-3.4 

-4.2 
4 . 4  

De- 
Par- 
ture 
fmm 
nor- 
mal 

De- 
par- 

Mean ::, 
nor- 
mal 

--- 
-h6 4-3.9 
-5.6 4-3.8 
- 4 4  f2.6 
-5.2 +1.3 
-7.4 +0.2 
-9.8 -0.2 

-12.4 -0.3 
-19.3 -1.7 

-1. 6 

-1.4 
-2.4 
-2. 7 
-3.1 
-a 9 
-2.8 

-as 

84 
77 
70 

41 

___ _- - - -. - TEMPERATURE (" C.) 
I / Temperature ("'2.) Relative humldity (%) 

8 74 
47 70 
37 64 

6 3 2 2 6 4  
14 43 

68 - 2 6  
- 2 4  
-4.1 
-4.5 
-4.3 
-4.1 
-3.4 

M a n  

- 
2 5  
2 7  
2.6 
1.8 
0.0 

-2. 1 
-4. 3 
-10.2 

-- 
-a2 
-3.1 
-3.8 
-4.4 
- h 7  
-7.3 
-9.6 

-17.4 

I ,  

+e 78 
+2 71 
+4 65 

+lo 58 
+13 57 
+12 55 
+8 51 
+ 4 i  53 

+4 
+5 
+5 +a 
+5 
+7 
+7 
+lo 

6.87 -2.17 
6.45 -1.80 
4.91 -1.38 
4.01 -1.26 
3.60 -0.76 
2.92 -0.47 

2.43 +0.45 
2.80 - a i 3  

Mean 

3.30 
3.21 
3.01 
2. 66 
2.27 
1.65 

0.85 
1.49 

L6 
L 1  
1 3  
3.0 
1.7 

-0.1 
-1.7 
.__--- 

RELATIVE HUMIDITY (%) 

17 
65 
59 
48 
41 
40 
41 __-__ I  

82 
77 
71 
68 
52 
49 
43 
52 

VAPOR PRESSURE (mb.) 

+o. 02 

+o. 47 
+O. 40 

I 
7.70 -1.73 1 
6 35 -1.97 
6'02 '-1.75 ' 
2.89 -1.07 I 

2.67 -0.59 ' 
2.47 ,-0.07 1 
3:es -1.50 

4.44 
3.81 
3.18 
2. 56 
2. 05 
1.77 
I. 39 
1.09 

par- 
ture 
Iron1 
nor- 
mal 

-0.5 
0 

-0. 1 
-0. 5 
-0. 6 
-0.4 
-0. 5 
-2. 6 

+2 
0 

+5 
+2 

0 
-2  
-8 

0 

-0.19 
-0.24 
-0.16 
-0.18 
-0.24 
-1.19 
-0.31 
-0.10 

I- I----- ___ -11- 
-1.3 
-1.7 I 61 70 

P~ng-1 San 1 Wash- 
Diego ington, 

Fla. Calif.' D.C. 

TABLE 3.-Free-a.ir resultant winds (meters per second) baaed on pilot balloon obarriwtions made near 7 a. m. ( E .  S. T.) ditring December, 1930 

Broken Ar- Brownsville, Burlington, 
row, Okla. Tex. (12 Vt. (132 
(233 meters) meters) meters) 

Alt,- 

___ 
0 0 

2,000 _ _ _ _  N 6 4 W  9.3 87LT\'3.6 S 7 6 W  8.0 

3.000 _ _ _ _  N 60 W 11.3 N 64 W 7.3 .S 84 \V 8.4 
4,000 _ _ _ _  _._ __._ .. ...- S 70 TV 118 .____ _. - - .- - - 
5,000 .___ ._.._.___ __._ ___.__... _ _  __-__...- .--- 

3,500 ___. ~ 5 8 ~ 1 1 . 0  ~ 6 ~ ~ 1 5 . 4  s 8 2 w  8.4 

_ _ _ _  - - - - - - - - - - - - ::I :::I 1:::::::: ::I: ::::~~:II/~---l ::::::I:: _ _ _ _  _ _ _ _ _ _ _ _ _  _ _ _  :::::I::: I::: _ _ _ _ _ _ _ _ _  __._ 

-- 

- _ _ _ _ ~  __ ----- 
0 0 0 0 0 0 

. - ! ' I  
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nfeJ3n 

6.1 
5.9 
K. 0 
3.5 
1.4 

-1.2 
-3.9 
-9.9 
-16.9 

TABLB 4.-Obaervats'm by meane of kites, captive and limited height 
rounding balloons during December, 1930 

De- 
par- 

nor- 
mal 

~ +O. 6 
+0.4 
+0.4 
+o. 3 
+0.4 
+o. 4 
+o. 5 
+o. 1 
-0.2 

;:; 
~- 

durlngmonth _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2,839 
4,213 

30 
29 

Maximum alt!tude (meters), m. 8. I., reached. 

Mean altitudes, (meters) m. 8. l., reached 

Number of flights made . . . . . . . . . . . . . . . . . . . . .  
Number of days on which tlights were made.; 

I 

In addition to the above there were approximately 176 pilot halloon ohsewations iiiaile 
dally at 80 Weather Bureau statlons in the United States. 

AEROLDGICAL OBSERVATIONS FOR THE YEAR 1930 

By L. T. SAMUELLI 

Free-air temperatures during 1930 were slightly al,ove 
normal in the northern part of the country and slightly 
below in the southern part. (Table 1.) There was u 
tendency for the negative departures to increase in 

Yi ree-air relative humidity departures were niostly 
negative and of small magnitude. Negative relative 
humidity departures occurred with negative temperature 
departures a t  most stations and levels and this appears 
significant in connection with the general drought which 
prevailed. 

Vapor pressure departures were negative except a t  
Ellendale and in the upper levels a t  Broken Arrow, Due 
West, and Royal Center. The largest negative depar- 
tures occurred a t  Groesbeck. 

From Table 2 i t  is found that the total nuniher of 
fli hts (kites, captive, and linlited-height sounding 

made during the year a t  the five stations was 
1,749. This is an average of 350 flights per station. 
The average altitude reached was 2,743 meters above sea 
level. The highest elevation (8,3S1 meters) reached 
during the ear was that of a limited-height sounding 

I n  addition 
there were 40 sounding balloon observations made a t  10 
Weather Bureau stabons during January and 36 a t  
Royal Center during September, the latter being the 
international month. 

tude with elevation. 

baloons) K 

balloon a t  E 91 endale on September 29, 1930. 

?,193 2,649 2,184 2 . W  
4,588 4,7Y4 3,397 4,588 

3 
28 

' i  
32 ~ 

31 i 1 

TABLE 1. Free-air lamperalures, relative humidities, and vapor 
pressures during year 1930 

16.2 -1.9 
15.4 -0.9 
14.1 -0.6 
12.2 -0.8 
10.0 -0.9 

4.8 -1.1 
-0.8 -1.2 
___.__ _ _ _ _  _ _ _  

7 . 4 - 1 . 1  

TEMPEBATURE PC. 

10.7 
9.3 
7.1 
4.7 
2 6  

-2.3 
-8.2 

-14.0 

o.a 

___ 
I Broken Ar- Dim Wwt, 
' row, Okla. 8. C. 

~ (233 meters) (217 meters) 

Ellendale. 
N. Dak. 

(444 meters) 

Oromheck, Royal Center, 
Ter. I Ind. 

(141 meters) (226 meters) 

De- 
par- 
ture 
lrom 
nor- 
mal 

-0.3 
+o. 3 
+o. 3 
-0.1 
-0.1 
-0.2 
-0.2 
-0.9 
-0. 7 

.~ 

- 
RELATIVE HUMIDITY (%) ___ 

-1 
-1 
-1  
-5 

surface __.._ I 12.98 1-0.83 13.5s -0.42 8.03 -0.04 16.21 1-0.57 10.60 -0.28 

1,000 ..____.., 9.64 1-0.33 I 9.71 1-0.70 1 0.56 (10.18 1 10.26 1-1.34 I 7.61 1 -0.14 
500 .__-____._ (11 .70  -0.46 11.86 -0.52 7.90 4-0.01 13.79 -0.88 9.m -0.16 

1.500 .....-.. ~ 7.84 -0.21 7.90 -0.71 5.42 4-0.16 7.94 -1.04 6.20 -0.07 
6.23 1-0.70 4.82 
5.02 /-0.46 1 3.74 
4.24 1-0.14 I :: 
1.57 1-1.31 1.91 

._.____ 1 

-0.20 
-0.12 
+o. 01 
+O. 07 
-0.28 

Thslx 3.-Observations by mcune of kites, captive atid limited height 
sounding balloons dziritig 195'0 

Broken Due Ellen- Groes- 
/Arrow,/ West, 1 dale, 1 heck, 

Okla. 6.  C. 1N.Dak. Tex. 

hlwn altitudes (meters), m. s. 1.. reached- 
during month ... _ _ _ _  ~ _._____ _ _  _ _  _ _  .- __. . . - 

Maximumaltitude (meters), m. s. l., reached 
and date ____________________----...-.--.-- 

Number or flights made.. __...___.__ ....__._ 
Numher of days on which flights were made. 

2,793 1 2.644 j 3,004 I 2,337 

Royal 
Center, 
Ind. 

2,940 

347 
334 

'8,201 

1 Llmited he1 ht sounding balloon ohservation. 
8 Captive balkoon observation (breakaway). 
In addition to the above there were ap,prorjmately 15p pilot balloon observations made 

daily at nearly 60 weather bureau stations in the United States. 

WEATHER IN THE UNITED STATES 
THE WEATHER ELEMENTS 

By M.  C. BENNETT 

GENERAL SUMMARY 

December was mostly mild east of the Rocky Moun- 
tains and generally dry. In  the west Gulf section and 
the Southeastern States, 8s far north as the Potoniac 
and Oliio Rivers, the temperature for the month was below 
normal, with freezing temperatures extending into Florida, 
while in the central and northern regions, from the Mis- 
sissippi Valley to the Rocky Mountains, abnormally high 
temperatures for the season prevailed: but in the Great 
Basin it was unusually cold. Howevcr, in the far South- 
w-est and Pacific coast districts, near noriunl temperatures 
were the rule. 

Generous amounts of precipitation were received in 
many places in the South Atlantic States and in eastern 
West Virginia, but many of the Atlantic coast districts 
had less than normal. From the Ohio and Missouri Val- 
leys northward, the totals were small, with large areas 
receiving less than one-fourth of the normal, while in 
much of Texas and Oklahoma more than the normal was 

received. But from t,he Rocky Mountains westward the 
month was gemrally dry, with considerable areas in the 
sout,hern portion of the Plateau and Pacific regions re- 
ceiving no npprec.iahle precipitation. 

TEMPERATURE 

While a cold snap swept, quickly over the north-central 
::nd northeastern areas as 6he month start,ed, yet the first 
Imlf of December averaged warmer t8han normal over 
nearly the whole country, except that portions of the 
Atlantic Stmates and t,he lower Lake region averaged 
slight,ly colder than norma.1, while decidedly cold weather 
persisted in the northern and central Plateau areas. 

Prom the, middle of the month onward warm weather 
persisted in the north-cent'ral portion from Wisconsin and 
northern Illinois to central Montana and northeastern 
Wyoming, and this period was slightly warmer than nor- 
inn1 in New England and much of New York, Washing- 
ton, and California. The greater part of the country, 
however, was cooler than normal during most of this half- 
month. The southeastern portion and the Plateau region 
showed fairly large nega tire departures, low temperatures 
preva.iling in the former from the 17th to  the 24th, while 


